Macromolecular transport in rabbit blastocysts: evidence for a specific uteroglobin transport system.
Though uterine proteins are found within the blastocoel of the rabbit blastocyst, the mechanisms involved in protein entry into the blastocoel have not been studied. To investigate potential avenues of protein entry into the blastocoel, we have monitored uptake of a fluorescent, fluid-phase marker (lucifer yellow) into the rabbit blastocyst trophectodermal cell. In addition, we have measured the transtrophectodermal permeabilities of several uterine proteins (uteroglobin (UTG), rabbit serum albumin, rabbit IgG), and radiolabeled fluid-phase markers (sucrose, polyethylene glycol, dextran) in the 6- and 7-day post-coitus rabbit blastocyst. Extrablastocoelic lucifer yellow (LY) was rapidly endocytosed by the trophectodermal cell and was subsequently trapped in a perinuclear compartment for at least 30 min after removal of the extracellular dye. The slow rate of LY turnover within the endocytic compartments implies that the rate of fluid-phase transcytosis was negligible. Permeability coefficients of the fluid-phase markers and proteins, with the exception of UTG, decreased with increasing molecular weight of each compound tested. These data are consistent with the conclusion that these compounds traverse the trophectoderm via a 'leak' pathway, as opposed to a transcytotic pathway. In contrast, permeability of 125I-UTG when compared to the other compounds, was 10-fold greater than would be predicted based on its molecular weight. Furthermore, the flux of radioiodinated UTG displayed saturation kinetics with a Km of 19.5 micrograms/ml and a Vmax of 132 ng.cm-2.h-1. Sodium dodecylsulfate-polyacrylamide gel electrophoresis demonstrated that the radioiodinated protein recovered from the blastocoel was of a lower molecular weight than native UTG and was not immunoreactive with goat anti-UTG antibody. Our data are consistent with the idea that UTG is transported across the trophectoderm by a receptor-mediated system, and UTG is modified intracellularly during transport to a protein of a lower molecular weight.